fact, monomeric flavan-3-ols are known to be degraded in the gut by colonic microbiota into 53 several phenolic acids with varying hydroxylation patterns, namely, phenylvaleric, 54 phenylpropionic, phenylacetics, benzoic and hippuric acids (Ríos et al., 2003) , and other non-55 phenolic catabolites (Das & Griffiths, 1969) . These metabolites may selectively influence the 56 growth of intestinal bacteria (both beneficial and pathogenic bacteria) (Cueva et al., 2010) , thus 57 the consumption of foods rich in procyanidins, like wine, might have a direct impact in human 58 gut health (Stoupi, One μL of the sample was injected in split mode at a split ratio of 20:1. The GC conditions were 137 as follows: initial temperature of 45 ºC for 1 min to 100 ºC (held for 5.5 min) at 10 ºC/min. 138 Then, the temperature was increased up to 300 ºC at 7.5 ºC/min and held for 2. were sterilised and filled with 135 mL basal nutrient medium (peptone water (2 g L -1 ), yeast 175
and 178 distilled water. The pH of the basal medium was adjusted to 7 and autoclaved before dispensing 179 it into the vessels. Medium was then gassed overnight with O 2 -free N 2 . Before the addition of 180 faecal slurry samples, the temperature of the basal nutrient medium was set at 37 ºC by using a 181 circulating water-bath and the pH was maintained at 6.8, using an Electrolab pH controller, in 182 order to mimic conditions located in the distal region of the human large intestine (anaerobic; 37 183 ºC; pH about 6.8). Vessels inoculated with 15 mL of faecal slurry (1:10, w/v) and with the three 184 extracts were tested. As a control, incubations with human faecal slurries were carried out 185 without the addition of any extract. Samples were collected at different times (30 minutes and 186 10 hours). Prior to analysis, the samples were centrifuged at 13000 rpm for 10 min at room 187 temperature and the supernatant was passed through 0.22 μm PVDF filters (OlimPeak, 188 Tecknokroma). The supernatant was stored at -80 ºC until the extraction. . These concentration levels covered the 212 concentration ranges expected for the phenolic compounds found in physiological samples 213 (Grün et al., 2008) . To judge the adequacy of the linear models, the F-ratio for lack of fit was 214 calculated (Massart, 1990) . The regression results and the linear ranges are shown in Table 2 . 215
As can be seen, the linear ranges were in general quite wide for most of the compounds. For 216 most of the compounds they were between 0.1-25 mg L -1 except for p-coumaric, 4-217 hydroxymandelic and 4-hydroxy-3-methoxy mandelic acids that showed a narrow range 218 between 0.1-10 mg L -1 , and for the acids, phenylacetic, 4-methoxyphenylacetic and 4-219 hydroxyhippuric acids, which were between 1-25 mg L -1 . 220
221
Most of the phenolic compounds belonging to the phenylpropionic, phenylacetic, 222 cinnamic, mandelic and benzoic acids showed a good linearity, as it can be seen by checking the 223 determination coefficients (R 2 ), which in general showed values > 99 % ( Table 2) . However, 224
other compounds, such as 4-hydroxyhippuric acid, catechol/pyrocatechol, phloroglucinol and 225 pyrogallol showed lower R 2 values, which could be related to their lower molecular weight and 226 therefore their losses during the derivatization step. In addition, the residual standard deviation 227 expressed as a percentage of the mean value (CV %) was lower than 15 % for most of the 228 phenolic compounds studied, which showed the adequacy of the calculated regressions models 229 (data not shown). 230 The intra-day method repeatability was determined by analyzing in triplicate and in the 236 same day the aqueous solution containing the 43 phenolic acids and the internal standard. 237
Results were expressed as relative standard deviation (RSD) and they are shown in Table 3 . 238
Relative standard deviations (RSD) ranged between 0.5 to 14.9 %, except for 4-239 hydroxymandelic acid, which showed an RSD of 16.0 %. In fact, mandelic acids showed the 240 highest RSD values, while phenylpropionic and phenylacetic acids exhibited the lowest. The 241 average value for all compounds was 5.0 %. The inter-day method reproducibility was 242 determined in the same way but analyses were performed in three different days. The RSD for 243 all the phenolic compounds ranged between 2.1 % for gallic acid and 14.2 % for 4-244 hydroxymandelic acid. The average value for all compounds was above 6.3 %, except for p-245 coumaric acid, which exhibited RSD of 29.2 %. 246 247 248
Limits of detection (LOD) and quantification (LOQ) 249 250
The LOD and LOQ were calculated as the lowest concentration yielding a signal-to-251 noise ratio of at least 3:1 and 10:1, respectively, and were determined for the 43 phenolic acid 252 standards in a faecal sample spiked with the phenolic mixture at low concentration (1 mg L -1 ). 253
The LOD values ranged between 1.81 μg L -1 for 4-hydroxy-3-methoxy-mandelic acid to 30.84 254 μg L -1 for trimethoxycinnamic acid ( Table 3) . The lowest values corresponded to mandelic acids 255 and the highest to phenylacetic acids. In addition, the LOQ ranged from 6.02 to 102.81 μg L with the whole grape extract (GSE) and analyzed after 30 minutes of incubation (Figure 1b) . 292
From the 43 phenolic compounds essayed, 27 were identified in the faecal samples but only 17 293 compounds were above the calculated limit of quantification ( Table 4) their corresponding hydroxylated derivatives as the major metabolites produced from 299 wine/grape polyphenols by faecal microbiota while benzoic acids were found in lower amounts. 300
On the other hand, although some mandelic and cinnamic acids (mandelic, 4-hydroxymandelic, 301 ferulic acid, among others) were identified in the samples, they could not be quantifying because The statistical test of least significant difference (LSD test) was also applied to compare 322 the means corresponding to the concentration of phenolic metabolites detected in the four types 323 of faecal systems (controls and faecal samples fermented with the three types of polyphenol 324 extracts) ( Table 4) . As can be seen, six metabolites showed differences depending on the type of 325 polyphenol extract essayed. Some of them, (e.g. 4-hydroxybenzoic acid, phloroglucinol, vanillic 326 acid) showed lower values in the control samples compared to the samples incubated with the 327 polyphenolic extracts, which shows the ability of human faecal microbiota to degrade grape 328 seeds polyphenols. In addition, others compounds such as catechol were detected in the samples 329 supplemented with the polyphenol extracts but absent in the control sample. 330
Nonetheless, for some compounds, the concentrations calculated in the samples 332 supplemented with the polyphenol grape extracts did not increase, or they were even higher in 333 the control samples. Compounds such as benzoic acid, phenyl acetic acid, phenylpropionic acid, 334 4-hydroxyphenyl acetic and 4-hydroxyphenylpropionic were already present in the faecal 335 samples without extract addition (C-S) likely because of the bioconversion of other polyphenol 336 sources from the diet of each individual. The lower amount of these metabolites detected in the 337 samples supplemented with the polyphenol extracts could be due to the inhibition produced by 338 the own extracts in the metabolic transformation of these compounds by the gut microbiota. The 339 inhibition ability of some diet polyphenols on specific gut microorganisms has been recently 340
shown (Cueva et al., 2010) . 341
In addition, Table 4 shows that faecal samples incubated with the whole extract (GSE), 342
and with the monomeric fraction (GSE-M) yield, in general, a higher formation of some 343 phenolic acids compared to the samples incubated with the oligomeric rich extract (GSE-O). known that this metabolite comes from quercetin (Aura, 2008) but also gallic acid can be 360 degraded to pyrogallol and it can be further degraded via phloroglucinol to butyrate and acetate 361 (Gross et al., 2010) . Therefore, an increase in the incubation time might promote its degradation 362 by gut bacteria (Braune, Engst & Blaut, 2005) . Nonetheless, it is important to underline, that the 363 incubation times selected for this study could not be optimal for monitoring the formation of 364 phenolic metabolites and more samplings points at different incubation times would be 365 necessary to see the influence of this factor. Moreover, differences in the composition of the 366 extract, or interindividual differences in microbiota performance may also affect the 367 bioconversion ratio, therefore, microbial bioconversion of dietary polyphenols cannot be 368 generalized. In fact, it is important to underline the great dispersion observed in the 369 concentration of some phenolic metabolites (Table 4) representative example corresponding to the interindividual differences in the production of two 375 hydroxyphenyl acetic acids by gut microbiota can be seen. Therefore, different kinetics of the 376 polyphenol catabolism may contribute to the interindividual variability in the metabolite profiles 377 observed at specific sampling times. However, a large number of samples might be necessary to 378 evidence greater differences between the essayed extracts. 379 
